Differential effect of diacylglycerols and phorbol ester on arachidonic acid metabolism in bone marrow-derived macrophages.
Murine bone marrow-derived macrophages were induced to prostaglandin synthesis by activators of protein kinase C, the phorbolester TPA and the diacylglycerols dioctanoylglycerol (diC8) and diolein (diC18:1). As short term stimulation of prostaglandin synthesis is mainly dependent on the availability of free arachidonic acid, the modulation of arachidonic acid liberation and reacylation was investigated. DiC8 inhibited the reacylating enzyme lysophosphatide acyltransferase in the in vitro assay, but there was no evidence for an inhibitory effect of TPA or diacylglycerols on the activity of the lysophosphatide acyltransferase in whole cells. The release of arachidonic acid from prelabelled cells was stimulated by TPA and the diacylglycerols even in the presence of an inhibitor of reacylation, indicating an activation of phospholipase A2. An activation of phospholipase A2 was measured in membranes derived from TPA-stimulated macrophages. These data indicate that the enhanced pool of free arachidonic acid, which drives prostaglandin synthesis, is primarily due to a stimulation of the liberation of arachidonic acid from membrane phospholipids.